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WHEAT QUALITY SURVEYS IN 
WESTERN AUSTRALIA 
By J. A. PARISH, Adviser, Wheat and Sheep Division, 
and G. H. JONES, Officer-in-Charge, Cereal Laboratory, Co-operative Bulk Handling. 
SINCE 1956 a number of collaborative wheat quality surveys have been carried out in Western 
Australia by Co-operative Bulk Handling Co. Ltd. and the Department of Agriculture. 
The work was undertaken to provide facts 
which may be used to determine the possible 
advantages to this State's wheat industry of 
alterations in the receival and marketing ar-
rangements. The various surveys are described 
in this article. 
SIDING SURVEYS 
Each year, officers of Co-operative Bulk 
Handling Ltd. take a sample of wheat from 
each load delivered at each receival point. 
The samples at each receival point are mixed 
and a subsample forwarded to the Department 
of Agriculture. These subsamples are analysed 
for protein content. The results of these 
analyses form the basis of maps 1 to 7 which 
cover the period 1964-1970. Maps of earlier 
years can be seen in the October, 1965, issue 
of the Journal of Agriculture. 
There is a pattern in the production of high 
and low protein wheat which is illustrated in 
map 8. This represents the years 1964-1970, 
excluding 1969, which was an abnormally dry 
year. The over-riding influence of rainfall on 
protein level is well shown by comparing the 
map for 1969 (6) with other maps in the 
series. 
Table 1.—Variation in protein distribution over the years 1957-58 to 1961-62. 
Percentage of receivals in each protein range. 
Year 
1957-58 
F.a.q. Protein % = 1004 
Deliveries = 29-3 m. bus. 
1958-59 
F.a.q. Protein % = 8 - 7 6 
Deliveries = 53-4 m. bus. 
1959-60 
F.a.q. Protein % = 10 0 
Deliveries = 54-1 m. bus. 
1960-61 
F.a.q. Protein % = 9 - 8 
Deliveries = 59 0 m. bus. 
1961-62 
F.a.q. Protein % = 9 - 7 
Deliveries = 60-4 m. bus. 
Protein percentage range 
6 0 -
6-9 
1-2 
1-9 
0 1 
1-2 
0-6 
7 0 -
7-9 
7 1 
16-2 
4 0 
9-6 
101 
8 0 -
8-9 
1 9 0 
35-2 
17-2 
22-9 
19-6 
9 0 -
9-9 
23-9 
27-2 
26-8 
25-7 
27-3 
10 0-
10-9 
24-9 
13-1 
23-2 
19-8 
2 1 0 
110-
11-9 
14-2 
4-2 
16-3 
10-7 
11-8 
12 0-
12-9 
5-2 
1-9 
8-4 
7-1 
6-2 
1 3 0 
and 
over 
4-5 
0-3 
4-0 
3-1 
3-4 
90577(2) 
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The basis for separating protein areas is that 
more than 50 per cent, of the receival points 
in the area have the same protein level. There-
fore, in one area there may be some individual 
points which would be at the next level of 
protein and there are of course many individual 
loads which differ from the average. 
INDIVIDUAL LOAD SURVEYS 
1. Protein distribution 
Although the protein content of Western 
Australian f.a.q. wheat averages only 9.5 per 
cent., substantial amounts of comparatively 
high protein wheat are often contained in this 
mixture. However, the quantity varies widely 
from year to year and is obtained from widely 
scattered areas of the wheatbelt. 
In the years 1957-1961 a survey of protein 
content was carried out on samples taken by 
Co-operative Bulk Handling Ltd. from indi-
vidual loads of wheat received at 27 receival 
points. Samples were taken from every fifth 
load received at 7 points and from every tenth 
load received at 20 points. These samples were 
analysed for protein content and the results, 
showing the proportions of receivals in 1 per 
cent, protein ranges, are given in Table 1. 
These results enable us to calculate the 
proportion of grain over 11 per cent, protein 
received each year; this is shown in Table 2. 
The results are given in more detail in the 
October, 1965, issue of the Journal. 
As there have been considerable changes in 
the wheat industry since this work was done, 
it is being repeated. The results of these first 
two types of surveys enable us to decide if 
there are differences in the protein levels of 
grain produced in different parts of the State 
which can be exploited to give an advantage 
in wheat marketing. 
Another article in this issue discusses the 
possible use of the results of these surveys to 
divide the State into three areas producing 
different types of wheat. 
2. Biscuit wheat survey 
For some time now Co-operative Bulk Hand-
ling Ltd. has separated out a low protein wheat, 
for biscuits, from points where tests showed 
characteristics nearest to those sought for bis-
cuit wheat. A considerable market exists for 
a biscuit type grain which is not adequately 
supplied by wheat from exporting countries. 
To assist in deciding what advantage could be 
obtained in this situation by Western Australia, 
a survey was made in the 1967-68 and 1968-69 
seasons. In particular it was intended to find 
out whether any mechanical separation of wheat 
as produced now, would give a category suit-
able for the biscuit market. 
In 1967-68 and 1968-69 samples were taken 
by Co-operative Bulk Handling officers from 
each load received at 11 receival points in 
the southern areas where it was thought there 
was a greater possibility of separating biscuit 
wheat by visual examination. The samples from 
each receival point were divided into the 3 
categories of hard, soft and mottled on the 
basis of appearance. Each of these categories 
was then tested for biscuit quality, and com-
pared with the general siding sample. The 
tests were on physical dough properties and 
biscuits were baked from flour milled from 
each sample. Bulked samples of individual 
varieties in hard, soft and mottled categories 
at each receival point were also subjected to 
milling and physical dough tests. 
Table 2.—Deliveries exceeding 11 per cent, protein. 
Year 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
Total 
deliveries 
m. bus. 
29-2 
53-2 
54-1 
59-8 
60-4 
Percentage of 
deliveries 
11% protein 
and over 
23-9 
6-4 
28-7 
20-9 
21-4 
Amount of 
deliveries 
11% protein 
and over 
m. bus. 
7 0 
3-4 
15-5 
12-5 
12-9 
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The results showed that— 
• The soft samples had rather similar physi-
cal dough properties to the whole receival 
point samples but they had a lower water 
absorption and absence of vitreous grain. 
• None of the separated receival point sam-
ples had the particular combination of 
physical dough properties and low water 
absorption required for biscuits. 
• This method of separation would not pro-
vide wheat markedly better for biscuits 
than the original mixture. 
• As it was not possible with this method of 
separation to obtain material suitable for 
biscuits, it appeared that the only chance 
of obtaining really suitable grain would be 
to arrange for a special biscuit variety to 
be grown. 
FIELD SURVEYS 
The purpose of these surveys was to deter-
mine the relative importance of the effects of 
variety, soil, climate and legume pastures on 
the yield and quality of wheat grain. 
1. Farm survey 
Sites were chosen in 7 districts. Within each 
district, sites were selected with a hard and a 
soft variety on two soil types—"heavy" (clay 
loam), and "light" (sandy). 
Ten replications of each variety were selected 
on each soil type in the district. 
Results showed that the 3 factors, variety, 
soil type and climate, determine flour quality, 
and that soil type and climate are the major 
factors affecting the yield. The major influence 
of variety on flour quality was shown by con-
sistent differences between varieties in quality 
characteristics over a wide range of soil and 
climatic conditions. 
Protein level 
The results showed— 
• That crops on heavy soils had a higher 
protein content, the average difference 
being about 1 per cent, protein. The 
amount of this difference in each case 
was strongly influenced by climate. 
• Rainfall increased the amount of grain 
protein per acre; however, temperature 
and rainfall incidence produced marked 
changes. 
• There was only a small difference be-
tween varieties in protein level, samples 
of hard varieties having, on average, only 
half a per cent, more protein than soft 
varieties. 
2. Legume wheat survey 
Experiments have shown that leguminous 
pastures markedly increase grain protein levels 
in many cases. Results of surveys in other 
States have also shown that the level of protein 
in the whole crop has risen as a result of the 
establishment of legume pastures. However, in 
this State, despite the establishment of legume-
based pastures throughout the wheat-growing 
areas, the average value for the protein content 
of the crop has been 9.5 per cent, in the last 
10 years and 9.5 per cent, for the last 20 
years. 
As this factor had not been taken into 
account in earlier surveys, the legume wheat 
survey was undertaken. 
A total of 295 sites were chosen in farmers' 
paddocks of wheat in 1968 with the main 
objective of comparing sites which had a his-
tory of legume pasture with sites on which 
legume pastures had not grown. Grain sam-
ples from these sites were analysed for protein 
content. 
Comparison of clover histories 
As can be seen from Table 3, the mean dif-
ference in protein level was 0.7 per cent, and 
the range of the difference for various districts 
was 0.3 for Lake Grace to 0.9 for Narrogin. 
One of the implications arising from this 
work is that we can expect Utile change in 
protein level of W.A. wheat as a result of 
legume pasture establishment unless in subse-
quent years there is a trend for wheat produc-
tion to become more confined to areas on which 
legume pasture has been established or the 
length of rotation is increased. Even so, the 
rise in protein level is unlikely to exceed 1 
per cent. 
Effect of soil type on protein level 
This survey also clearly showed the effect 
of soil type on protein level. Soils were divided 
into four categories on the basis of loam and 
clay content. Table 4 illustrates how soil type 
was related to protein level. 
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Soil type is much more important in the 
Merredin district as a factor in determining 
protein level than in the other areas sampled. 
It is likely that this is due in part to the better 
development of legume pastures in the high 
rainfall areas. Another factor involved would 
be the tendency for clay soils at Merredin to 
be leached less than similar soils at places such 
as Narrogin and Katanning. 
The results of this survey are useful in help-
ing to decide whether increased use of legume 
pasture will alter our capacity to produce a 
soft low-protein wheat and supply it over a 
long period of time. 
Table 3.—Grain protein percentages for clover and non-clover sites. 
District 
Three Springs 
Katanning 
Lake Grace 
Narrogin 
Moora 
Merredin 
Northam 
Geraldton 
Mean 
Clover 
av. (A) 
9.4 
8 1 
9 1 
8-5 
9.4 
10-4 
9-7 
Non-clover 
av. (B) 
8-5 
7-4 
8-8 
7-6 
8-6 
9-8 
9-2 
9-6 9 1 
9-3 8-6 
District 
av. 
9 0 
7-7 
8-9 
8 1 
9 0 
101 
9.4 
9.4 
9 0 
Diff. 
(A-B) 
•9 
•7 
•3 
•9 
•8 
•6 
•5 
• 5 
•7 
No. of 
sites 
31 
17 
24 
28 
33 
95 
25 
42 
37 
Table 4.—Effect of soil type on grain protein percentage. 
Site 
Clay 
Protein 
No. of samples ... 
Loam 
Protein 
No. of samples .... 
Sandy loam 
Protein 
No. of samples .... 
Sand 
Protein 
No. of samples .... 
Mer-
redin 
11-3 
(45) 
9-3 
(24) 
9.4 
(9) 
8-6 
(17) 
Lake 
Grace 
9 0 
(13) 
Narro-
gin 
7-9 
(11) 
9-5 7-9 
(5) (3) 
8-3 
(2) 
8 1 
(4) 
8 1 
(8) 
8-4 
(6) 
Nor-
tham 
1 0 0 
(8) 
9-6 
(7) 
7-9 
(3) 
9 0 
(7) 
Three 
Springs 
9-8 
(3) 
9-6 
(10) 
8-2 
(5) 
8-7 
(13) 
Katan-
ning 
7-2 
(3) 
7-6 
(7) 
8-4 
(4) 
7-8 
(3) 
Moora 
8-2 
(2) 
9-3 
(11) 
9 0 
(9) 
8-9 
(10) 
Gerald-
ton 
8-7 
(2) 
9-7 
(14) 
9.4 
(19) 
8-7 
(7) 
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